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D scription 

[0001] Thermoplastic resins have been extruded to 
form fibers, films and webs for a number of years. The 
most common thermoplastics for these applications are 
polyolefins, particularly polypropylene and polyethyl- 
ene, though each material has its characteristic advan- 
tages and disadvantages vis a vis the properties desired 
in the final products. 

[0002] Nonwoven fabrics are one type of product 
which can be made from such polymers and are useful 
for a wide variety of applications such as personal care 
products like diapers, feminine hygiene products and in- 
continence products, infection control products, gar- 
ments and many others. The nonwoven fabrics used in 
these applications are often in the form of laminates hav- 
ing various numbers of layers of meltblown fabric, spun- 
bond fabric and/or films like sp un bond/me Itblown/spun- 
bond (SMS) laminates, SMMS laminates, spunbond/ 
film (SF) and SFS laminates and even laminates having 
6 or more layers. 

[0003] One disadvantage to, in particular, SF lami- 
nates, is that they can delaminate under certain condi- 
tions. Such delamination is, of course, undesirable, as 
it can result in product failure. There remains a need for 
a spunbond/film laminate which is lightweight and thin 
yet also provides adequate adhesion between the lay- 
ers such that delamination does not occur. 
[0004] The problem underlying this invention is to pro- 
vide laminates having at least one layer of a nonwoven 
fabric with at least one layer of a film where the laminate 
exhibits greater delamination or peel strength than here- 
tofore known similar laminates. 
[0005] The solution of this problem is a film/nonwoven 
laminate comprising a first component which is a multi- 
layer film comprising a first surface layer of a heteropha- 
sic polymer and a second surface layer of a polymer 
having a lower coefficient of friction than said first sur- 
face layer and; a second component which is a nonwo- 
ven fabric having at least one layer, wherein said second 
component is located next to said first surface layer. The 
multi-layer film is made from polymers and has as a first 
surface layer a semicrystalline/amorphous or "heter- 
ophasic" polymer, an optional inner, less expensive, fill- 
r type polymer, and as a second surface layer, a poly- 
mer with a lower coefficient of friction than said first sur- 
face layer. The nonwoven fabric may be a spunbond or 
meltblown fabric, preferably spunbond and preferably 
also including a heterophasic polymer. The film and non- 
woven components are bonded together using thermal 
point bonding preferably while the film is stratched at 
least 5 percent. Such a laminate may be made into a 
personal care product like a diaper, training pant, ab- 
sorbent underpants, adult incontinence product, and 
feminine hygiene product. 

[0006] As used herein the term "nonwoven fabric or 
web" means a web having a structure of individual fibers 
or threads which are interlaid, but not in an identifiable 



manner as in a knitted fabric. Nonwoven fabrics or webs 
have been formed from many processes such as for ex- 
ample, meltblowing processes, spunbonding process- 
es, and bonded carded web processes. The basis 

5 weight of nonwoven fabrics is usually expressed in 
ounces of material per square yard (osy) or grams per 
square meter (gsm) and the fiber diameters useful are 
usually expressed in microns. (Note that to convert from 
osy to gsm, multiply osy by 33.91). 

io [0007] As used herein the term "microfibers" means 
small diameter fibers having an average, diameter not 
greater than about 75 urn (microns), for example, having 
an average diameter of from about 0.5 urn (microns) to 
about 50 jam (microns), or more particularly, microfibers 

*s may have an average diameter of from about 2 u.m (mi- 
crons) to about 40 urn (microns). Another frequently 
used expression of fiber diameter is denier, which is de- 
fined as grams per 9000 meters of a fiber. For example, 
the diameter of a polypropylene fiber given in microns 
may be converted to denier by squaring, and multiplying 
the result by 0.00629, thus, a 15 pm (micron) polypro- 
pylene fiber has a denier of about 1.42 (15 2 x 0.00629 
= 1.415). 

[0008] As used herein the term "spunbonded fibers" 
& refers to small diameter fibers which are formed by ex- 
truding molten thermoplastic material as filaments from 
a plurality of fine, usually circular capillaries of a spin- 
nerette with the diameter of the extruded filaments then 
being rapidly reduced as by, for example, in U.S. Patent 
^0 no. 4,340,563 to Appel et al., and U.S. Patent no. 
3,692,618 to Dorschneretai., U.S. Patent no. 3,802,617 
to Matsuki et al., U.S. Patent nos. 3,338,992 and 
3,341,394 to Kinney, U.S. Patent no. 3,502,763 to Hart- 
man, U.S. Patent 3,502,538 to Levy, and U.S. Patent 
35 no. 3,542,61 5 to Dobo et al. Spunbond fibers are gen- 
erally not tacky when they are deposited onto a collect- 
ing surface. Spunbond fibers are generally continuous 
and have diameters larger than 7 pm (microns), more 
particularly, between about 10 and 20 pm (microns). 
40 [0009] As used herein the term "meltblown fibers 0 
means fibers formed by extruding a molten thermoplas- 
tic material through a plurality of fine, usually circular, 
die capillaries as molten threads or filaments into con- 
verging high velocity gas (e.g. air) streams which atten- 
ds uate the filaments of molten thermoplastic material to 
reduce their diameter, which may be to microfiber diam- 
eter. Thereafter, the meltblown fibers are carried by the 
high velocity gas stream and are deposited on a collect- 
ing surface to form a web of randomly disbursed melt- 
so blown fibers. Such a process is disclosed, for example, 
in U.S. Patent no. 3,849,241 to Butin. Meltblown fibers 
are microfibers which may be continuous or discontinu- 
ous, are generally smaller than 10 pm (microns) in di- 
ameter, and are generally tacky when deposited onto a 
55 collecting surface. 

[0010] As used herein the term "polymer" generally 
includes but is not limited to, homopolymers, copoly- 
mers, such as for example, block, graft, random and al- 
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„ mer s terpolymers, etc. and blends and 
ternating copolymers terp y othefWlse 

modifications thereof. urthe „^ e , shall inclu de all 
specilically limbed the erm p ^ ^ ^ 

possible ^^SkjJ but are not limited to iso- 
These conftgura ions ; .nclu ^ es 

tactic, ^^ fc ' ,n re< " 

100111 A£ US6 f "rmeans a thermoplastic polymer 
erence to a polymer means s Suchpd _ 

which has both elastic and p last c p P ^ of 
ym ers are ^^'f^ay be semi-crystalline/ 
•elastoplastic" P^^^e^e polymers possess a 

used lor thermopias^ 
[00121 As used herein the w extruders 

er refers to a fiber ^Vh^s not meant to exclude 
using only one polyme Th, . ^ ^ 
libers lorrned from one , poiym anti . slatic 
o1 additrves have been e tc. These addi- 

pr0 pe rt ies. ;ubr« g^S^, are generally 

100131 As " s ^ er a 7 e ; een 1orme d from at least two 
,ers to fibers wh, *^ a ^ RPoarate extruders but spun to- 

gethertoform onef.be . w 9 b icomponent fib- 
res referred to as mul^ 

ers. The P^ *™ \ e m0 nocom P onent fibers, 
though conjugate fibers may ja)ly constan tly 

The polymers are arranged in jon o1 the 

poenteHKldWW^^S;^ along the 
conjugate fibers and exw configura tion of such 
^ngthoftheco^ugatef^Th sheath/core 

a conjugate fiber may ^- ^^^^nded by an- 
-rangement whereirv one P or an -is- 

other or may be a sioe oy fjbers are 

.ands-in-the-sea' arran o*ujnt Con, g ^ ^ ^ 
taught in U.S. Patent 5 08^ ^ ^ 

Patent 5.338 5* » ^ t fiberS , the 

or any other desired I ratio* VBOn6tltU ent fibers" 
[0 014] As »*»Z™£Z2 tormed from at least 
re1ers to fibers whic J ° e same extruder as a 
t wo polymers extruded om h Biconstjtuent 

blend. The term ^J^L^ components ar- 
f ibers do not have the various poy ^ 

across the ""^^J^oortlnuou. along the en- 
ious polymers are usuaH n ( fjbri|s or 



and .constituent fibers 

book PoiyjnfiBier^ > 76 by Plenum 

son and wSCtiB 00^00 of 

Le of two or mo« , po £ - * * 

means a •**^ b 9 ^ compatibilized. "MiscibU- 
a-e immiscible bu h^e blends having neg- 
ityand-.mm.scib.lity areas ' hB iree „„. 

ergy of mixing. Furthe P ies o1 an 

the process of modify ng the ^ ^ 

imm iscible polymer blend - nord 

[0016] As used hew ^ materialin ac- " 

U.S. Patent 4,631 933 to Carey Jr ^ , 

100171 As used here passing tne fabric 

Patent «""» 
10018] As ^"T^,^ examp ,e, by subject- 

8 b ° ndin9 b P to hSh P etsl water jets which entangle 
ing a web to high _pre se wefa jntegnty . 

fibers together and the^by bondjng . |n . 

[0019] As used he em them, ^ ^ ^ 

volves passing ^ b ^V^ and a n anvil' roll. The 
between a heated calender roll an ^ 

cale nder roll ^J^^bA- -oss 
some way so that the en w g , or ^ 

rts entire surface. As > ^ fu P nction al as well 
ender rolls have been develop* "o & has 

points and .s the Hansen r a bon ds/square 
P about a 30% bond area £h about ^ ^ 
inch as taught. n as. Pa^e point of 

Pennings. The H&P _pm side aime ns.on 

bonding areas wherein each p.n n 
o, 0.038 inches (0.965 mm) • « s P ac « Qf bonding 0 , 
(1J78 mm) between p, , and ^ 
0.023 inches (QJS W mmV Another typjcal pomt 
bonded area o1 ^ nded Hansen and Pennings 
bonding pattern is the e ^P an ° e 15 cy 0 bD nd area 

or "EHP" bond P^ m ,^SSSi Jn of 0.037 inch- 
with a square p.n havinfl s . side dime ^ 

and a depth of 0.039 mcne v e pin 

point bonding 9**™*°*^^ a side dimension 
'bonding areas wherein each pnta a ^ ^ 

ol 0.023 W*-^ 0 ^ of 0.033 inches 
between pins, and a bonded area of 

(0.838 mm). The resulting pattern na ^ 
Uout 15%. Vet another common patte ^ ^ q 
pattern which has a bond a ° si inte rrupted 
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suggests, e.g. , ike a window 0^0 ^ "I ^ ^ 
cent bonding area varies J yP ' Ca,ly ' Ihe P»r- 
30% of the a rea J 7e ?atTj 0Und W " ,0 a ™"d 
known in the art the spot bon' f As in We » 
layers together as .llTl^? 0 * ,he ' a ™ 
vidua! layer by bonlno fi f ,0 each 

each layer. 9 f " arT,en,s and/ °r "'be rs within 

[0020] As used herein the t6 rm ^ 
—ns the range of tempera of the ? ^ 
^ed to bond the nonwoven Tab fc tooeth ^ 
such bonding is successful p ? 6 '' over which 

to about 310°F M32»r t« y ° m about 2 70°F 

(132-C)thepo^py' e :; 6 ;: C h \ Below a ^out 270 -F 

will melt excessively and can sttt 5 J 8 po,y P ro Py'ene 
Polyethylene has an even n* ,he Calender ro »s. 

P«U As used her ; 6n t rrm 6 -mr h in9 
or MD means the length 01V1Z m8Ch,ne directi °n' 
which it is produced Sel »l ' C " direc,ion «" 
or CD means the width of Sc TaZ^ "''^ 
perpendicular to the MD ' d,rec "°n generally 

desired amcJT^e^ l l C0,,,,O,,Sd ma ™ er to a 
Place under cool room ele S? ^ mav ,ake 
atures and is limited , ^ E ^ 9re f er te "Per- 
■n the direction being stretched un T^'' d ' mension 
quired to break the mnf e, ° n9a,i ° n re " 

1 - 2 to 1 .4 times. When re CeTiZ t Ca898 '* abouf 
*• original dimensions SuTaZj'T** ^ 
example, in U.S. Patent no 4 ^f^' <°' 

Notheis.andU.S Patents nn Mei,ner and 

5,114,78! to Morman ' 965 ' 122 ' 4 ' 98 ^47and 

[0023] As used herein the t.rm . 
contraction 0, a a*^^, ^ -fers to a 
a biasing force following ZlXa T^™™ 0 " 01 
application of the biasing forc e Fn ? * ma,erial bv 
•W having a relaxed, unbiased lennT?' 6 ' 1,3 mate - 
was elongated 50 percent bv S T °' ° ne ™ m <*> 
one and one ha. O^afS?^ 10 8 ^ ° f 
would haveastretchedCh h afi! ma,erial 
relaxed length. I, this exemplary st 111 « PeTCm ° f rts 
»^cted, that is recoveredTa^'enT'f at6ria ' COn - 
<*nth (,.„ incnes (28 ° f ? e and «» 

and stretching force hemi,! Se of tne bia sing 

80 percent (0^c n ) (T S T* ^ feC0Vered 
[0024] As ,..J? k * f rts e,on 9at'on. 

'--^ 

material which upon applji ™ ^ fabric meari a 
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biasing force. 

[0025] As used herein the term »oo 
type of non-medicallv orient 9 ™ m ^ansany 
worn. This included ZZ££Z£™ Wh ' Ch may b * 

5 undergarments. P a n ^SS^^ r ^ 0OW,,B,,,, ■ 
and the like. ' J kets ' 9 ,ove s, socks, 

cal gowns and drapes faL ' a ! SUCh as sur 9i" 
w ^uffant caps, .Stt^?^ ,ike 

shoe brings, boot coveTandslbn ' f °° ,Wear like 
ings. bandages sterilSon » dS, ' Ppers ' wound dress- 

«* lab coats. Te TZ c ^ 9armente 
bedding, stretcher and ^ ^ 

1S 10027] AsusGdhsSntiT Sh „ eetS ' and the '*e. 
ucf means diapers TSln persona 'care prod- 
P-s, adult inco^Lr oS' ST*.— 
9iene products. Such products oenln . m ' n ' ne 
cover which is liquid penetS 1 V haVe an ou,er - 

» s °P-vides a vis q uaS3nr s I S Tr ,and 

An outercover for a persclt a8Sthe,lca "y Pleasing. 

-y also serve at S aTea^' ^ 3 ^ 
ment for tape closure means P ° m ° f attach " 

attachment means for hS \Z t "** a ' S ° provide a " 
" wherein the outercove, m^ SyS,ems 

loop means. may De ,h e hook or the 

Sac^rvSs^r " Pr ° ,eC,iVe — 
ao airplanes, motorcycles t yc es oo» CarS ' ' rUCkS ' b ° a,S ' 
30 'or equipment often left ouS ',f " 6,C . ' C0Vers 
den equipment irj^^^^- 
nrture, as well as floor ™ L ' C - } and b wn fur- 

area covers. C ° Venn9S ' ,ab,e c '°ths and picnic 
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-1 r h e F Sst ola 6 T *" ~ « a 
Passed as the ^fZ^T* The MF " «• ex- 
40 capillary of ^ZTe^^ ^ flows a 
shear rate for a rJZZ£££*?. Sp6Cified *«« 
"red in grams/,0 mlmiuTaWclcW - " meaS " 

pull the layers of , he lam S,?^' '° rCe Whichwi " 
length are obtained S' f ^ for P e °' 
usually 4 inches «02n2 l P * Wtth °' ,abric ' 
rate of extension The film " 3 COnsta "t 
50 ered with masking aoe oT,n he SpeCimen is cov- 
in order to prevTnt the film f ^ SUi,ab,e material 
t-t. The maskTng ^ ^ ,he 
nate and does not col bu °e tot ° T* °' the lami " 
sample. The sample is ete^i ! C 86 ' s,ren 9 ,h of the 

imen is clamped in J £ SpTe'an r^ 0 "' ^ Spec " 
available from the Instron rT ' nS,r ° n Model TM, 
^ St., canton 2Z^r^ 

or a Thwmg-Albert Model 
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„.„, Co., .0960 Duuon ^ ^p,. 



u thp rarbon 13 Nuclear 

spectrometer Wfared (lR) SC an or 

10032] ^^^^Xandom block copolymer hav- 
cur ve ot H.mont f -° 50 ™ ^ ^ 

jng ^"^J^^as to 101 as the vertical 
and percent transmrttance iron 

axis. 



l00331 

Action ot films, f.bers and webs lor ^ 
products such as P 8 "^^^.. One exam- 

pie ol such a matenal s a " ™ jner 
which functions as a £ ^ °™ ^ example , as 
Afilm/nonwoven diaper oute rcover ma- 

a diaper outerco v« " 0 f fining bodily fluids 

terial must P^^^pleartiO to the eye of the 
andmus talsobeaesthet.ca ny^p fl iq ^ 

consumer, i.e.. the o1 tne fluid s and ma- 

eye and must also mask the v ew 1or a 

te ria, which '^ r : e S^ also serve as 
persona, care t p oduct e.* ajP^ ^ tape 
a "land-ng area or point means1or 

means and ™ a y a,s ° pr °™ ms wnerein the outercover 
h0 ok and ioop * SU ^ S ^ ^ p me ans. Such f unc- 
matena, remain together «Bh- 

. prior film/nonwoven laminates^ ^ achiev . 

ingthe -sultof af^non ap jor sucn ma- 

main together as a torn* e oe 1ab - c 

prelerably spunbond C0 ^P comp rised ol one 

particular film. The Imcompo nu P ^ 
surface layer wh. « and anotner s ur- 

amorphous or ^ ; j 1rQm a lower coet- 
1ace , ay er wh.ch .s P^wJJ ^ componen t also prel- 

^ d ^5S7«^ ex ensK,e p0,ymer ' 

erably has an inn r ^ pjgments are 



The film component is ^P^,'^^ 

tnree , aye rs are pre en^ ^ ^ . { (S 

{ilm component » Bn ^ , rom about 3 to 

about 40 weight percen o the tote, e P ter 
the inner layer contnbute ^^^^^d using an 
sediment ^^^atrphous or het- 
"A" layer which .s a sem ' c J , about 10 weight per- 

being ^ balance- s M are 

1£ l0 036] The A layens m ^ ^ 

neterophas.c cha ^ £p Q444671 A3 

closed in European Pa *™ £,91103014.6), European 
(based on App ^ (ba sed on App.ica- 

Patent Appl-^n EP ^72 ^ 
20 tion number 9111 2955^), k ton number 

EP 0400333 A2 ^fj^ 6 PP 302 ,454 a nd U.S. 
90108051.5), U^tent n hrtwo pha«c 
Patent numbe ,5.388.92 ^ acetate copoly- 

mers .nclude ^ ™* copo ,ymers, EAA and 
2 5 mers, ethylene/methyl acetate P y py)ene , 
other copolymers, and terpo* well as elastomers 

po'y^y^ 

t h U e definition of being ^^ r °P^ ion EP 04 44671 A3 

teaches a composrt on compn^ 9 ^ ^ 
percent of ahomopoymer^yp copo ^ mer 
tactic index greate, jhar ^0 ora^ alpha ^ lefins 
d propylene wrth i ^ cent o1 pr 0 py.ene 

3S containing more than BS ^ P ^ n 85; second, 
and having an .sotac^c ng prevai , 

t o-40 weight percent of at roo m tem- 

ingly ethy.ene, wh jh . njcjjjj ^ Q , an am0 , 
perature; and th.rd, 30-60 we^^ fe solub)e 

i0 phousethy.ene-propy.ene copolymer ^ 

P h xylene at ^ jX^eP^^ 
weight percent of ^^j^een the intrinsic v.s- 
ymer composrtion has a «jc • M ^ ^ pof . 

cosities, in t-i-^T*" 8 ^^ insoluble in xy- 
4S ,ion soluble in xylene and d Mhep«i 

lene at room «2^^„ E P 0472946 A2 
10038] European Patent APP weigM 

leaches a ^S^^^^"^ 
percent of a ^f*^^ c %lline copo.ymer 
60 tectic index greater than 80 or a 

o1 propylene w.th ethylene, a o 2 combinations 
where R is a 2-8 carbon Wg> than 85 weight 
thereof, which copolymer contain d g 

percent of propyl ^^J^ in xy- 
55 copolymer conta.nm^ , . JhjtaM. weight per . 

Ien e at room ethylene and propylene 



•ess than 40 weight perce^'^* ^ 
"We -n xylene a. ambient temper «2 a ? 9 S °'" 
'ntnnsic viscosity from 1 5 to7i ! d havin 9 an 
by weight of the sum o fhe Where the **** 

with respect to the tola olnTr ^ ' rac,ions 

ratio being lower than 0 4 " ,raC,,on wei 9ht 

polymer with ethylene anZTcTrZT'™ 
where R is a 2-8 carbon alkvf 1, , CH2=CHR °'efin 
than 85 weight percent of n n C ° n,ainin 9 ™re 

tactic ^U^^"***"nl~ 
cent of a crystalline polymer fraS WG ' 9ht per " 
ene, which is insolubte inZ e n e ? r C ° ma,nin9 ^ 
and third, 30-60 weiqht oer^T, ° m ,ern Perature; 
ene- P ropy,ene cop^r con ° f ^ am ° rphous ethy,- 

temperature and contah.^^"^ at «*• 
y'ene; where the composition has T£ P ° f 6th " 
er than 700 MPa, tension se, at 75 „ S ™"- 
60 percent, tensile stress „ , less th ^ 

600 J/ m . and - 40 C greater than 

[0040] U.S. Patent 5,302 454 tearho 
comprisingfirst, lO-eOweiohtrT* , f * Com P°sition 
Polypropylene having r^^* ahomt ^r 
°r of a crystalline propy,e n ? c Tol 9rea ' 8r ,han 90 
w«h CH 2 ,CHR olefin where R ^°a^ 6ca T e% ' ene 
'cal, or combinations thereof l,! * 0 " a,kyl rad " 
weight percent of propZfanThl "'^ ' han 85 
Cex greater than 85; second To 4 n I? ? 
crystalline polymer aTl " e ' 9ht percent °» a 
PWene, having a eEe con T? "'^•andpw. 

at room lampiu^^y^** «" xylene 
an amorphous-ethylene n onvi We ' 9ht percent <* 

;"9 0 Pt'ona,^ma,C?S"a% C r ,ym ? r C ° ntain - 
'ene at room tempe Jure t^^f f 19 " 9, 80,ubte V" 
Percent of ethylene; ZreZ Z * ^ Wei ^ 
modu,us smaller than 7^ Pa ZZT* *" » " eX 
cent, less than 60 percent ? " 861 at 75 P er - 

MPa and r^ST^ - ?^^ » 

greater than 600 J/ m 0 and - 40 ° C 

f0041] U.S. Patent 5,368 927 t M . hD 

comprisingfirst, 10-60weiohtnL, ♦ , 3 corn P° si ''on 

Polypropylene having an 

°' of a crystalline plpy^T^ 60 
anoVbr an alpha-olefin SE^n"? 6,hy ' ene 
tammg more than 85 weight percen, ^ n 
having an i sotac1jc index Jj£™ J Propylene and 



EP 0 823 878 B1 



10 



copolyether esters noivl ! 38 P olvu reth a nes, 

each a thermoplastic ooivm here A and A " are 

astyrenicmoie^c^ 
B is an elastomeric X^^™?""*™* 
gated diene or a lower aTL J ^ SU ° h 88 3 con i u " 
» mers of the A-B-AWype caZ^ ^ C ° P ° ,y - 
thermoplastic block polymers ,or Z ° f Same 
and the present block c?^^* "** b ' 0cks ' 
brace linear, branched and raZ ?Z\ * * em ' 
'his regard, the radial block con" C0 P 0 ' v ™rs. In 
* n a ted(A-B) m -X whe ein v may be d ^ig- 
-olecule aid in ^^7^^!^ ^ ° r 
a way that A is an endblock n thi m " T?" U ° m X in 
mer, X may be an omanTr n rad,a ' b '° Ck C0 P°'y- 
atom or molecu,^ TanZ an IT**™ 
30 value as , he functional oln 9 ' r h8Vin9 '. he ss ™ 
^ usually at leas 3 in ^ 9 ' na " y Pr6Sent in X " 
«mi«ed thereto Thus 7 n l £ 4 ° r 5 ' but "oc 

Pression "block copol mer" T^' the ex " 

and "A-B" block ™ ' d Particularly "A-B-A" 
- ^^^^^^ 
moplastic blocks as discusseri 2 V °° kS and tber ' 
t-ded, and without Ca " be »" 

Thefilm may be formedfrom w nUmberof bloc ks. 

Poly(ethylen e -bu°ZeToollr^ 
- mers. «WcW e^S^) b '°<* copo V . 

'or example, those knoJn a s KRAToT^ 6 " 8re ' 
whrch are available from SheTrh N ® ma,eria,s 
Houston, Texas KRATON® , m ' Ca ' C ° m P anv « 
ableinseveraldiSorlla^ 0 ^^ 
* a ^' d entifiedinU.s pler4 6 So- nUmber0,W ^ 
10044J Polymers co ^ s ;;^ ^a n A BAT; 304 ' 599 - 
copolymer may also be used in ,h/ ,e,rab,00k 
vention. Such powers are 2 ° 1 ,his in ' 

5,332,613,0 Taylor etal 1 h US " Pa,e "t 

- rnoplastic po^ b S?^J^ A is a ther- 
unit hydrogenated to subst^i! Pfene monorne r 
Py-ene) monomer unit An SS," po, ^%^ne- P ro- 
copoVmer is a «yre^^ to , rt ^ a 
s$ - e -P°'y(ethy, e n e ^^ 
55 ymer available from the She I ^ tPSEPb,oc kcopol- 

Houston, Texas under The fradl 2 ^ ° f 
G-1 657. ,rade des »gnation KRATON® 
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include p.— 

F. Goodrich & Co. or copolymer such as, lor 

Corp., polyam.de polye her W« ^ P ^ 1rom AtQ . 

example, that « ILSW *). o1 Glen Rock, 

ch em inc. ™™^Z^ such as, tor exam- 
New Jersey and poster m desig nat.on 
P'e. those avaaable under & q 

H YTREL®1rom E. I. D ^° n . , ude copo lymers ol 
l004 6] Suitable P«J^» *J l nomer such as, tor 

example, vmyl acetates un boxy , ic ac ,ds. 

U available "jr^^ company of Wilm- 
.Cata.loyMromtheH.morU ^ 
ington, Delaware Specitc p Hjmorrf6 

KS-057P has a melt flow Kate of. ^^^^ 
gm/cc according to page 673 ,« 1 -^jg^J^j* 

1 001 0. characterized in a number of 

I 00481 P T^?X^°* ma9net,C reS °' 
wayS ' tW ° ruffian 'he infrared scan (IB)- Figures 
nance scan (NMR) ana in nasic p0 | y mer 

n and 2 show these scans o a h J KS _ 

pre ,erred in the P^^TpfOcU KS-057P. 
S 5 0. prior to P"™ d *"^ or ra P isin g the melt flow 
Peroxide crack.ng 1o & procedure 

rate of a polymer ^nd a examp 
iS ,aU9M ^SJSS^n £ ,R curve o, the po.y- 
100491 ^ JJ KS-057P has about 3 percent random 
me r show that KS-057T n b|ocR eth . 

ethylene molecules and about 
y ,ene molecules po , yP ropylene polymer 

[00501 The BJ a ^ n .S eriS relativelythick.thema- 
or copolymer. S.nce this lay ^ may 

Jortydopa^n^-Jd** J ample , Tl o 2 or 

be added through ^ US ^ b(e • increasers are, 
C aC0 3 . Commerc.allyavajaD.ep concentrate 
1or example. Techrn^ PMlWWE 2 ^ 
and Standridge *«n«JCo^8^ at£jly 70 

concentrate. These f^J^ ^ ^nt |_DPE. 

lo0 51] The C Mayer P ^ g |owef coeffl . 

film. It is mportant that me y wjndjng) un _ 

cient of friction than the A layer for n ^ 

winding and «J^^ .Jnate into a final 
tor convert.ng the f. nVnonw accomp|isned by ,n- 



00531 The n° nwove "^ r ^S and preferably be- 
! ion is preferably spun ,ond matena b P ^ ^ 

t ween about 0.3 and «*0 9 s ™ ^ spunbo nd 
10 ymers which may be used tc , p ^ ^ 

component are th«m^«rt«poy 
An,, polyam-des, "fP^d J cluaing a heteropha- 
and still more preferably a ^^ n ^ out 50 weighl percent. 

topcW*"^^^**: may be com- 
15 More particularly, he £xxon C hem.cal 

prised of a ^-2SSKS«n Chemical Compa- 
Company'sEscorene® 3445 ^ & peter . 

£nen\areWedt^ 
25 preferably after the *^ » stretching and 

Is percent in the ^^o^o U.S. Patent 
pining is W**^ European Patent AppLca- 
ap.plicat.on 07A»7.B00 an ljcalion number 

tjon EP 0604731 A1 (based IO PH Be o , 

30 93117426.2) and co^»n^_ ^ ^ proce . 
record. K.mberly-Clark co p , )rom an 

dure involves 

length being at least 5P el ^ tne 
35 iength. Depend.ng upon Mta de de)ormed . 
firs t extensible laye ^ a is placed in juxtaposi- 
Next. a second layer of matena^ P ^ ^ ^ 

tion with the first layer wt, e the t rs jf ^ 
expanded length and the two * bond sites 

40 to one another at pluralUy o, bonded 

t0 form the laminate wt>.ch.nc« ^.^^ ^ been 

and unbonded areas. a tnird len gth 

tormed, the first layer « ^S.*^ Iengtn of the first 
wnich is usually on e than hej^ ^ ^ ^ 
46 layer. As a result of the at ^ ^ expanded 

to the first layer ^ ,,e ,^; n ^^^he first layer gathers 
sta te,oncethelam.nate contracts^ 

and puckers, thereby ^^Jiad laminate of the 
as compared to ^^^^ «• P ertormed 
so same two materials. G « nera "J 0 , rollers , with later 
by winding the film around a ^number ^ ^ ^ 

ers , results -n a f r f™ he film thickness by about 
Such stretching may reduce the ^ 
55 a third or more^or examp e & thickness o1 

mil) after stretching. 
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[0055] In addition a compatible tackifying resin may 
be added to the extrudable compositions described 
above to provide tackified materials that autogenously 
bond. Any tackifier resin can be used which is compat- 
ible with the polymers and can withstand the high 5 
processing (e.g., extrusion) temperatures. If the poly- 
mer is blended with processing aids such as, for exam- 
ple, polyolefins or extending oils, the tackifier resin 
should also be compatible with those processing aids. 
Generally, hydrogenated hydrocarbon resins are pre- io 
ferred tackifying resins, because of their better temper- 
ature stability. REGALREZ™ and ARKON™ P series 
tackifiers are examples of hydrogenated hydrocarbon 
resins. ZONATAC™501 lite is an example of a terpene 
hydrocarbon. REGALREZ™ hydrocarbon resins are f$ 
available from Hercules Incorporated. ARKON™ P se- 
ries resins are available from Arakawa Chemical (U.S. 
A.) Incorporated. The tackifying resins such as dis- 
closed in U.S. patent No. 4,787,699, are suitable. Other 
tackifying resins which are compatible with the other 20 
components of the composition and can withstand the 
high processing temperatures, can also be used. 
[0056] The nonwoven component of the laminates of 
this invention may be produced by the meltblowing or 
spunbonding processes which are we II known in the art. 25 
These processes generally use an extruder to supply 
melted thermoplastic polymer to a spinnerette where the 
polymer is fiberized to yield fibers which may be staple 
length or longer. The fibers are then drawn, usually 
pneumatically, and deposited on a moving foramtnous so 
mat or belt to form the nonwoven fabric. The fibers pro- 
duced in the spunbond and meltblown processes are 
microfibers as defined above. 
[0057] In order to illustrate the advantages of lami- 
nates according to this invention, the following Exam- as 
pies and Controls were developed. All laminates were 
thermally bonded using a 240°F (116°C) pattern roll and 
a 200°F (93°C) anvil roll. 

CONTROL 40 

[0058] An A/B/A type film was stretch thinned from 
0.01 5 to 0.01 cm (0.6 to 0.4 mil) and thermally laminated 
with a C-Star bond pattern to a 0.5 osy (17 gsm) poly- 
propylene spunbond layer made from Escorene® 3445. 4S 
The film layers had a ratio of 30/40/30. The "A" layer 
was made of 65 percent of Himont's Catalloy® 71-1 , 25 
percent of Exxon's 3445, 5 percent of low density poly- 
ethylene (Quantum Chemical's NA 334) and 5 percent 
of Ti0 2 concentrate (Ampacet 110210, 50/50 blend in bo 
polypropylene). The "B" layer was made of 25 percent 
of Himont's Catalloy® 71-1, 30 percent of Exxon's 3445, 
5 percent of low density polyethylene (Quantum Chem- 
ical's NA 334) and 40 percent of Ti0 2 concentrate. 

55 

EXAMPLE 1 

[0059] An A/B/C type film was stretch thinned from 



0.01 5 to 0.01 cm (0.6 to 0.4 mil) and thermally laminated 
with a C-Star bond pattern to a 0.5 osy (17 gsm) poly- 
propylene spunbond layer made from Escorene® 3445. 
The film layers had a ratio of 10/80/10. The "A" layer 
was made of 85 percent of Himont's Catalloy® KS-084P, 
10 percent of Exxon's 3445, and 5 percent of Quantum 
Chemical's NA 334 LDPE. The "B" layer was made of 
40 percent of Himont's Catalloy® KS-084P, 43 percent 
of Exxon's 3445, and 17 percent of Ti0 2 concentrate 
available from the Standridge Chemical Company of 
Social Circle, Georgia under the trade designation SCC 
13602. The "C u layer was made of 35 percent of 
Himont's Catalloy® KS-084P, 60 percent of Exxon's 
3445, and 5 percent of Quantum Chemical's NA 334 
LDPE. 

EXAMPLE 2 

[0060] An A/B/C type film was stretch thinned from 
0.01 5 to 0.01 cm (0.6 to 0.4 mil) and thermally laminated 
with a C-Star bond pattern to a 0.5 osy (17 gsm) poly- 
propylene spunbond layer made from Escorene® 3445. 
The film layers had a ratio of 10/80/10. The "A" layer 
was made of 93 percent of Himont's Catalloy® KS-084P 
and 5 percent of Rexene Chemical's 1058 LDPE. The 
"B n layer was made of 40 percent of Himont's Catalloy® 
KS-084P, 43 percent of Exxon's 3445, and 17 percent 
of Ti0 2 concentrate available from the Techmer Com- 
pany under the trade designation PM 18074E. The "C" 
layer was made of 40 percent of Himont's Catalloy® KS- 
084P, 55 percent of Exxon's 3445, and 5 percent of Rex- 
ene's 1058 LDPE. 

[0061] The Control and Examples were tested for 
delamination according to the peel test described above 
and the results are given in Table 1 . 



TABLE 1 



Sample 


180° Peel Strength 


Control 
Example 1 
Example 2 


60-70 grams 
120-130 grams 
126-142 grams 



[0062] The Table shows that the unique combination 
of film layers of this invention improves peel strength 
significantly, to more than 120 grams. This is an impor- 
tant advance in the technology of personal care prod- 
ucts and will produce more durable and aesthetically 
pleasing products for the consumer. 



Claims 

1 . A film/nonwoven laminate comprising: 

a first component which is a multi-layer film 
comprising a first surface layer of a heteropha- 



15 



EP0 823 878 B1 



16 



sic polymer and a second surface layer of a pol- 
ymer having a lower coefficient of friction than 
said first surface layer and; 
a second component which is a non woven fab- 
ric having at least one layer, wherein said sec- 
ond component is located next to said first sur- 
face layer. 

2. The laminate of claim 1 wherein said first and sec- 
ond components are thermally bonded together to 
form said laminate. 

3. The laminate of claim 2 wherein said film is 
stretched at least 5 percent prior to said thermal 
bonding. 

4. The laminate of claim 1 wherein said first compo- 
nent further comprises an interior layer comprised 
of a polyolefin. 

5. The laminate of claim 4 wherein said first and sec- 
ond surface layers together comprise from 10 to 80 
weight percent of said first component and said in- 
terior layer comprises from 20 to 90 weight percent 
of said first component. 

6. The laminate of claim 1 having a 1 80° peel strength 
greater than 120 grams. 

7. The laminate of claim 1 wherein said second com- 
ponent comprises a spunbond thermoplastic poly- 
mer web. 

8. The laminate of claim 7 wherein said polymer com- 
prises a heterophasic polymer, 

9. A personal care product selected from the group 
consisting of diapers, training pants, absorbent un- 
derpants, adult incontinence products, and femi- 
nine hygiene products including an outercover com- 
prised of the laminate of claim 1 . 

10. The personal care product of claim 9 which is a dia- 
per. 

11. The personal care product of claim 9 which is an 
absorbent underpant. 

12. The personal care product of claim 9 which is an 
adult incontinence product. 

1 3. The personal care product of claim 9 which is a fem- 
inine hygiene product. 

14. The laminate of claim 1 comprising said heteropha- 
sic polymer in an amount of from about 5 to about 
40 weight percent of said first component, said sec- 
ond surface layer in an amount of from about 5 to 



about 40 weight percent of said first component, 
and an interior layer in an amount of from about 20 
to about 90 weight percent of said first component, 
and; 

5 

said second component which is a spunbond 
nonwoven fabric comprising a heterophasic 
polymer and having at least one layer, 
wherein said first and second components are 
io thermally bonded together to form a laminate 

where said first surface layer is located next to 
said second component. 

15. The laminate of claim 14 wherein said laminate has 
is a 180° peel strength of at least 120 grams, 

16. A method of producing a film/nonwoven laminate 
having good peel strength comprising; 

20 stretching by at least 5 percent a first compo- 

nent which is a film comprising on one surface 
a heterophasic polymer layer in an amount of 
from about 5 to about 40 weight percent of said 
first component, on a second surface a layer of 

2$ a polymer having a lower coefficient of friction 

than said first surface layer in an amount of from 
about 5 to about 40 weight percent of said first 
component, and an interior layer in an amount 
of from about 20 to about 90 weight percent of 

30 said first component, and; 

bringing said stretched first component into 
contact with a second component which is a 
spunbond nonwoven fabric comprising a heter- 
ophasic polymer and having at least one layer, 

35 and; 

thermally bonding together said components to 
form a laminate where said heterophasic film 
layer is located next to said second component 
and wherein said laminate has a 180° peel 

40 strength of at least 120 grams. 



Patentanspruche 

4S 1. Laminat aus einem Film und einem Vliesstoff, um- 
fassend: 

eine erste Komponente, die ein Mehr-Schich- 
ten-Film ist, der eine erste Oberflachen-Schicht 
so aus einem Heterophasen-Polymer und eine 

zweite Oberflachen-Schicht aus einem Poly- 
mer umfaBt, das einen niedrigeren Reibungs- 
koeffizienten aufweist als die erste Oberfla- 
chen-Schicht; und 

ss 

eine zweite Komponente, die ein Vliesstoff ist, 
der wenigstens eine Schicht aufweist, in der die 
zweite Komponente direkt neben der ersten 
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Oberflachen-Schicht angeordnet ist. 

2. Laminat nach Anspruch 1, worin die erste Kompo- 
nente und die zweite Komponente unter Bildung 
des Laminats thermisch miteinander verbunden s 
werden. 

3. Laminat nach Anspruch 2, worin der Film um we- 
nigstens 5 % vor dem thermischen Verbinden ge- 
reckt wird. w 

4. Laminat nach Anspruch 1 , worin die erste Kompo- 
nente weiter eine innenschicht umfaBt, die aus ei- 
nem Poiyolefin besteht. 

75 

5. Laminat nach Anspruch 4, worin die erste Oberfla- 
chen-Schicht und die zweite Oberflachen-Schicht 
zusammen 10 bis 80 Gew.-% der ersten Kompo- 
nente ausmachen und die Innenschicht 20 bis 90 
Gew.-% der ersten Komponente ausmacht. 20 

6. Laminat nach Anspruch 1 , das eine Abziehfestig- 
keit bei 180 0 von mehr als 120 Gramm aufweist. 

7. Laminat nach Anspruch 1 , worin die zweite Kompo- 2s 
nente eine Spinnvliesmatte aus einem thermopla- 
stischen Polymer umfaBt. 

8. Laminat nach Anspruch 7, worin das Polymer ein 
Heterophasen-Polymer umfaBt. 30 

9. Korperpflege-Produkt, gewahft aus der Gruppe, die 
besteht aus Windeln, Trainingshosen, absorbieren- 
den Unterhosen, Inkontinenz-Produkten fur Er- 
wachsene und Frauenhygiene-Produkten, welches 3s 
eine AuBenumhullung einschlieBt, die aus dem La- 
minat nach Patentanspruch 1 besteht. 

10. Korperpflege-Produkt nach Anspruch 9, welches 
eine Windel ist. 40 

11. Korperpflege-Produkt nach Anspruch 9, welches 
eine absorbierende Unterhose ist. 

12. Korperpflege-Produkt nach Anspruch 9, welches 45 
ein Inkontinenz-Produkt fur Erwachsene ist. 

13. Korperpflege-Produkt nach Anspruch 9, welches 
ein Frauenhygiene-Produkt ist. 

so 

1 4. Laminat nach Anspruch 1 , umf assend das Hetero- 
phasen-Polymer in einer Menge von etwa 5 bis et- 
wa 40 Gew.-% der ersten Komponente, die zweite 
Oberflachen-Schicht in einer Menge von etwa 5 bis 
etwa 40 Gew.-% der ersten Komponente und eine 55 
innenschicht in einer Menge von etwa 20 bis etwa 

90 Gew.-% der ersten Komponente; und 



die zweite Komponente, die ein Spinnvliesstoff 
ist, der ein Heterophasen-Polymer umfaBt und 
wenigstens eine Schicht aufweist; 

worin die erste Komponente und die zweite 
Komponente thermisch miteinander unter Bit- 
dung eines Laminats verbunden werden, worin 
die erste Oberflachen-schicht direkt benach- 
bart der zweiten Komponente angeordnet ist. 

15, Laminat nach Anspruch 14, worin das Laminat eine 
Abziehfestigkeit bei 180 0 von wenigstens 120 
Gramm aufweist. 

16. Verfahren zur Hersteliung eines Laminats aus ei- 
nem Film und einem Vliesstoff, das eine gute Ab- 
ziehfestigkeit aufweist, umfassend die Schritte > daB 
man 

eine erste Komponente, die ein Film ist, der auf 
einer Oberflache eine Heterophasen-Polymer- 
schicht in einer Menge von etwa 5 bis etwa 40 
Gew.-% der ersten Komponente, auf einer 
zweiten Oberflache eine Schicht aus einem Po- 
lymer, das einen niedrigeren Reibungskoeffizi- 
enten als die erste Oberflachen-Schicht auf- 
weist, in einer Menge von etwa 5 bis etwa 40 
Gew.-% der ersten Komponente und eine In- 
nenschicht in einer Menge von etwa 20 bis etwa 
90 Gew.-% der ersten Komponente umfaBt, um 
wenigstens 5 % reckt; und 

■ die gereckte erste Komponente in Kontakt mit 
einer zweiten Komponente bringt, die ein 
Spinnvliesstoff ist, der ein Heterophasen-Poly- 
mer umfaBt und der wenigstens eine Schicht 
aufweist; und 

die Komponenten unter Bildung eines Lami- 
nats miteinander thermisch verbindet, wobei 
die Heterophasen-Filmschicht direkt neben der 
zweiten Komponente angeordnet ist und worin 
das Laminat eine Abziehfestigkeit bei 1 80 0 von 
wenigstens 120 Gramm aufweist. 



Revendications 

1. Stratifie" a films et a non tiss6s comprenant : 

un premier composant qui est un film multicou- 
che comprenant une premiere couche superfi- 
cielle d'un polymere heterophasique et une 
deuxieme couche superficielle d'un polymere 
ayant un coefficient de f rottement inf6rieur a ce- 
lui de ladite premiere couche superficielle et ; 
un deuxieme composant qui est un non tisse" 
ayant au moins une couche, dans lequel ledit 
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deuxieme composant est situe a proximite de 
ladite premiere couche superficielle. 

2. Stratifie selon la revendication 1 , dans lequel lesdits 
premier et deuxieme composants sont lies thermi- 5 
quement les uns aux autres pour former ledit stra- 
tifie. 

3. Stratifie selon la revendication 2, dans lequel ledit 
film est etire d'au moins 5 % avant ledit liage ther- 10 
mique. 

4. Stratifie selon la revendication 1, dans lequel ledit 
premier composant comprend en outre une couche 
interieure se composant d'une polyolefine. 75 

5. Stratifie selon la revendication 4, dans lequel lesdi- 
tes premiere et deuxieme couches superficielles 
comprennent ensemble de 1 0 a 80 % en poids dudit 
premier composant et ladite couche interieure com- 20 
prend de 20 a 90 % en poids dudit premier compo- 
sant. 

6. Stratifie selon la revendication 1, ayant une resis- 
tance au pelage a 180° superieure a 120 grammes. 25 

7. Stratifie selon la revendication 1, dans lequel ledit 
deuxieme composant comprend une nappe poly- 
mere thermoplastique filee-liee. 

30 

8. Stratifie selon la revendication 7, dans lequel ledit 
polymere comprend un polymere heterophasique. 

9. Produit de soins personnels choisi dans le groupe 
constitu£ des couches-culottes, des culottes d'ap- 35 
prentissage de la proprete, des calecons absor- 
bants, des produits pour I' incontinence chez I'adulte 
etdes produits d'hygiene feminine, comprenant une 
couverture exterieure composed du stratifie de la 
revendication 1. 40 

10. Produit de soins personnels seion la revendication 
9, qui est une couche-culotte. 

11. Produit de soins personnels selon la revendication 45 
9, qui est un calecon absorbant. 

12. Produit de soins personnels selon la revendication 
9, qui est un produit pour ('incontinence chez I'adul- 
te. « 

13. Produit de soins personnels selon la revendication 
9, qui est un produit d'hygiene feminine. 

14. Stratifie selon la revendication 1, comprenant ledit 55 
polymere heterophasique en une quantity d'environ 

'_ 5.a environ 40 % en poids dudit premier composant, 

ladite deuxieme couche superficielle en une quan- 



tity d'environ 5 a environ 40 % en poids dudit pre- 
mier composant, et une couche interieure en une 
quantity d'environ 20 a environ 90 % en poids dudit 
premier composant et ; 

ledit deuxieme composant qui est un non tisse 
fiie-iie comprenant un polymere heterophasi- 
que et ayant au moins une couche, 
dans lequel lesdits premier et deuxieme com- 
posants sont lies thermiquement ensemble 
pour former un stratifie ou ladite premiere cou- 
che superficielle est situee a proximite dudit 
deuxieme composant. 

15. Stratifie selon la revendication 14, dans lequel ledit 
stratifie possede une resistance au pelage a 180° 
d'au moins 120 grammes. 

16. Precede de preparation d'un stratifie a films et a non 
tisses ayant une bonne resistance au pelage, com- 
prenant les etapes consistant a : 

etirer d'a u moins 5 % un premier composant qui 
est un film comprenant sur une surface une 
couche de polymere heterophasique en une 
quantity d'environ 5 a environ 40 % en poids 
dudit premier composant, sur une deuxieme 
surface une couche d'un polymere ayant un 
coefficient de f rottement inferteur a celui de la- 
dite premiere couche superficielle en une quan- 
tity d'environ 5 a environ 40 % en poids dudit 
premier composant, et une couche interieure 
en une quantity d'environ 20 a environ 90 % en 
poids dudit premier composant et ; 
mettre ledit premier composant etire en contact 
avec un deuxieme composant qui est un non 
tisse file-lie comprenant un polymere hetero- 
phasique et ayant au moins une couche et ; 
thermosouder lesdits composants les uns aux 
autres pour former un stratifie ou ladite couche 
de film heterophasique est situee a proximite 
dudit deuxieme composant et dans lequel ledit 
stratifie possede une resistance au pelage a 
180° d'au moins 120 grammes. 
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